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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/23/2007 has been entered. 

Rejections not reiterated from previous Office actions are hereby withdrawn. 
Amendments to claim 1 obviated the rejections of record and necessitated new ground 
of rejection. The following rejections constitute the complete set presently being applied 
to the instant application. 

Status of Claims 

1. Claims 36-41 are pending. Claim 36 is amended. 

Claim Rejections - 35 USC § 112, second paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 36-41 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. In claim 36, it is not clear how applying force field 
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calculation to particular residue , per step c) will result in a library , rather than a set of 
energy-optimized residues. It seems that a step of recombining the optimized residues 
into sequences is omitted. 

Further, it is not clear in which way primary library is different from secondary 
libraries. In the case that native residue is energy-optimal, which is often the case, the 
"optimized" sequences in primary library will comprise the native residues - i.e., the "set" 
addressed in step d) will comprise both "variant" residues and "native" residues - and 
thus the secondary library will be the same as primary. Is secondary library obtained by 
random permutation of energy-optimal and "less-optimal" residues from the set? 

Claim Rejections - 35 USC § 102 and 103 

3. Claims 36-41 are rejected as being unpatentable over Wang et al (Protein 
Engineering, 9 (6), 479-484, 1996) and Dahiyat,1997 (J. Mol. Biol., 1997, 273, 789- 
796). 

The claims are directed to method for generating of at least one non-naturally 
occurring variant protein with at least one desired characteristic relative to a target 
protein comprising: 

a) inputting the coordinates of said target protein into a computer; 

b) identifying a list of variable residue positions in said target protein based upon 
said at least one desired characteristic 

c) applying a force field calculation to said variable residue positions to generate a 
primary library comprising optimized variant protein sequences; 
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d) generating a set of amino acid residues at each of said variable residue positions 
by combining: 

• (i) at least one variant amino acid in said primary library at said variable residue 
position, and 

• (ii) the amino acid residue of said target protein at said variable residue position; 

e) generating a plurality of protein sequences by combining into the sequence of 
said target protein each of said set of amino acid residues at each of said variable 
residue positions to generate a secondary library of protein sequences, wherein at least 
one member of said secondary library is not found in said primary library; and 

f) synthesizing a plurality of said secondary library protein sequences and 
screening said sequences to identify at least one non-naturally occurring variant protein 
with said at least one desired characteristic. 

Wang et al teach use of force field to design protein variants. Based on protein 
main chain characteristics, the mean force field was constructed to evaluate the 
compatibility between an amino acid residue and its environment, from which a position- 
dependent protein mutant profile was constructed. At each position along a protein 
sequence, the native residue was replaced by the other 19 types of amino acid 
residues. The reference concludes that creating such libraries can be used as a guide in 
protein engineering and as an effective scoring matrix in protein sequence-structure 
alignment studies. 

In particular the method comprises the following steps which are correlated to 
the steps of the instant method as follows: 
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Instant claim 36 


Wang et al 


a) inputting the coordinates of said 
target protein into a computer; 


See p. 479, bottom. 


b) identifying a list of variable residue 
positions in said target protein based upon 
said at least one desired characteristic 


In Wang's case, all residues are "variable", 
see obviousness part of rejection below. 


c) applying a force field calculation to 
said variable residue positions to generate 
a primary library comprising optimized 
variant protein sequences; 


For each residue in the sequence, Wang 
applies force field calculation to 19 other 
natural amino acid residues. This is 
viewed as generating a "primary library" 
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d) generating a set of amino acid 


Fig 1 in Wang compiles sequences 


residues at each of said variable residue 


obtained by generating sets of residues 


positions by combining: 


for each "variable residue" in the order of 


• (i) at least one variant amino acid in 


energy efficiency and recombining them 


said primary library at said variable 


into sequences in the order of sequence of 


residue position, and 


the original protein. Since for each 


• (ii) the amino acid residue of said 


position Fig. 1 comprises both the 


target protein at said variable 


substituted residues (i.e., residues from 


residue position, and 


"primary library") and the native residue, it 


e) generating a plurality of protein 


results in a set as per step d), and a library 


sequences by combining into the 


as per step e). Since the latter library is 


sequence of said target protein each of 


comprised of sequences comprises native 


said set of amino acid residues at each of 


residues in addition to mutant residues in 


said variable residue positions to generate 


"primary" library, it is different in at least 


a secondary library of protein sequences, 


one member from the library comprised 


wherein at least one member of said 


only of mutant residues. 


secondary library is not found in said 




primary iiDrary 





Wang does not teach identifying particular residues based upon said at least one 
desired characteristic. However, it would be obvious to one skilled in the protein 
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modeling art that mutation of all residues of target protein would be exhaustive and 
useless and it will completely obliterate the functions of the original protein. Usually 
performed is such modifying of residues that seem to be beneficial, see, for example 
Dahiyat, 1997. When there is motivation to solve a problem and there are a finite 
number of identified, predictable solutions, a person of ordinary skill has good reason to 
pursue the known options within his or her technical grasp. If this leads to anticipated 
success, it is likely the product not of innovation but of ordinary skill and common sense. 
Thus, Examiner consider obvious first identifying particular residues of interest in the 
method of Wang et al. 

Further, Wang et al does not explicitly teach synthesizing a plurality of protein 
sequences and screening their activity. However, it would be obvious to one skilled in 
the art that the desirable end stage of any protein modeling is synthesis of proteins of 
interest and verifying its desirable functions. 

Further, with regard to claims 37-41, selection of PCR method to synthesize 
proteins would be obvious to an artisan as it is one of the main methods of protein 
synthesis, and selection of particular parameters of PCR would be obvious to an artisan 
as a part of routine selection of optimal parameters. 



6. No claims are allowed 



Conclusion. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Borin whose telephone number is (571) 272- 
0713. The examiner can normally be reached on 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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